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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a novel material which is easily 
synthesizable, has a high charge mobility, good processability, and improved 
oxidation stability, and is used as a semiconductor material or charge transfer material. 

SOLUTION: Mono-, oligo- and poly-bis (thienyl) arylene are used as the charge 
transfer material or the semiconductor for an electro-optic, electronic and 
electroluminescent device. 
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-R' - ° 0'>&<tt>l":)*i. p-Sp-SrS^I". 

-n*i, 2~5000©SiScT*0, R'tSit^R'*^. P-Sp-<httSJiS. 
[ 0 0 4 2 ] 

-^J-?-**^. 5000~100000Tae>5. 

-R" - * ist«i::i«*fctt2fim±ro7 5/^li?-ceift$nfcc, - c^ o + 
;k c, ~c, . 7)['^~}i^ c, ~C3 0 7Ji'=^^-JV. c, ~c. . 7;i^n^->, c. 
~C. „ ^^7 C, ~C, 0 i/U;l'. C, ~C2 0 xxx;w. c, - C^ » 75 

/, c, ~ c 1 0 7;i/Ji-n7Ji' + ;i'. md^i-eroeSc-c** (CHj CHs O) m«i 
i;SI«trB«iinfc7U-;U*fcH'vxa7U-JI^. ffi»T»^l.<«C, ~C, , 7)1 
^;u*fcttC, - C, . y u7 )Vf)^ i^MIR^ ti^ , 
[ 0 0 4 3 ] 

-x*^, - ex' = cx^ - mtz\t - c = c - x&t) , X' t5it;x' »*t<tt. 

H ^ F T St . 

-iCia. lb, Ila*<ti;ilbC:fett5X*^. 1. 4-7xiiU>. 2. 5-v7 

;i.:^^;i.-*fcti2, 5->^7;P3 + ->-i. 4-7xnu>, 7 yy - 2 , s-i^-f^K 

l_7;pit.;i,_lH-tn-;i.-2. S-v-fJK 9. 9-i^7)U^)i'-9H-y)l'^U 
>-2. T-i^-f;!/. N-7;i' + ;l'-9H-*;l//t7-;>'-2, 7-v''f;i'*J::^7>h 
5.t>-9, 10-i?-1'JPi:«S'Sl*. 
- n > 1 T * 5 . 

[ 0 0 4 4 ] _ 
XiiiZ/Ar (R' R' ) j!fSb<«. 2 5^S'T?«)C®??£*T«*Sla;. -81 
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. F. CI. Br, I. CN:teiy:. #gJftT&5A^, F. CI. Br. I. - CNSfc 

(jmiB7ju + ;L'«. i~2oewcM^^£wrs. it«t^. ^t^^h l < ji^^ )\^ 

CIT. lC)$fctt2oe;l±c0PSL.Tt^/il.^CH, ffljttC §'!?W«^tC:feViTS: 

tMC»5ibT. -0-. - S- . -NH-. - NR" - . - SiR° R" " - , - CO- 
. - C00-. -OCO-. -0C0-0-. - S- CO-, - CO-S-. - CH = C 
H-^fc«-Csc-Ci:0. 0*3<ty:/$fcttSIg?A*. 

[ 0 0 4 5 ] 10 

7^I/>. 2, 2' - lf5'^7x>, 7->3gft^fnfc5^;*-7x>. '^>V'[1, 2-b: 
4, 5-b' ] ->'5":t7x>. 7>h^-lr>-2, & - i> ^ )V . ?7 7-Jl'43ii;:t^tf 

^-jp^e-iis^^sn. dtie-wT'^Ttt. #g^T'$>sA^. LT*«8i*fctt#^flilft$n 

T*30. CCT. Ltt. F. CI. Br$/5:ttl~12<B<?5CII^**-r57;l' + Jl<'. 7 
;i/n:^^v, 7 )V ^ )Vt> )Vifs - )V h V < \t7 )V -3 ^ tl )Vif- =. h K> . Z. Z. X , Ijlt 

fc tt 2 <i £A ± o H s ^ . itt « tw. F i fc tt c 1 ic i 0 e ^ ^ n T ^ . 

[ 0 0 4 6 ] 
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t « . 1 £ 2 T- a& -5 . 

*^ e s n 5 . 

1 0 0 4 8 ] 

[ 1 4 ] 
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T * 5 . 
[ 0 0 4 9 ] 

^ 1 c a i:Zf 1 1 c \z^n^ A T (R' ) e, gt>if*L<«. £tT©a*5«kt^il 

n 6) ® fisn^ 
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[it I 5 ] 




Ilia 



PFT 




illb 



10 



R'O 




Illc 



20 



Hid 



OR' 




Ille 



■t' , R ' 

I* © 1 -3 . 

mo cm^ 
*^ & a « s 

[ 0 0 5 0 
I a ~ 

t) » s b < 
I k * <k i; 

I a ~ 

ft fcSF^ t 

1 5 © C 

[ 0 0 5 1 
R . R ' 

li . ff S b 

. » S b < 



. 1 tc 43 S R 

SJe>T»*b<tt7 

ti . 
] 

c -C^^sn^Sf^JS: 
« . ± IB it I I a ~ 

I I m e. a ^ s n 
-5 7 ;p ^ ;u S it tt 7 

< li . R ' . j!f * 
<^ 7 ;P =^ T' a5 -i) . 

n 5 . 
] 

:fc j; i; R • - ' © 1 

< li . 2 5 <@ S T- © 
S T » 0 . C C T . 

B N , o * i s *^ 



' ©«i*©io&*b, ffsb<tt. flirc^«bfcL©« 
+ $f*b<«IStjS:iw7y?gfl;SnTi.i-5. i~2 0 

+ 2r S . 



h.lfl'SlIc. Ild, lie, Ilf, Ili. I 
, R«, SfSb<li, F, CI, l~15ffl©C 

•y ^ ft ^ n T 5 7 JP + JP S « 7 ;P 3 V T * S . 

b<«ISt«('7-y?^{k$tlTV^^, 1-1 5e©CIi^5: 
±ES;i I 1 c HiiXS 1 I Ie*>?.. Sfctt, R' 1~ 
D7>il' + Jl'-efe-5,^IIIa, Illb^it^IIId 
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, F. CI, Br. I. CN*5±t^, l^fi»T*«.*>. F. CI, Br, I, - 

CNtfett-OHJCJ;0*ltSiSfett#'««l$nT*J0. CCT, 10*fctt2^eA±© 

Bt^bTli^ti/^CHa MMlz . &>!?co^-&(c*3t/>TatMzaS:tT, -0-. - s 

-NH-, - NR" - , - S iR" R" ' - , - CO-. - COO-, - OCO-, ■ 
-OC0-O-. - S- CO-. - CO-S-, - CH = CH-£fctt-CsC-CJ;0 
. O*J;0;/*^cttSB^)i«. 5lMCit^ie&U/itiJ:ptcB^SnTt»5, 1-2 Oil 

n T s . 

[ 0 0 5 2 ] 

# IC jff S b t» 7 U - ;i' *5 <t 0^ 'N x o 7 U - JPS ti . 7xr:;i/, 7 >;/ 5g {k 7 x ::i , tf U io 
'jy , lf'J5y>, k*7xr.JU. ■^-7^'U>. ?:t7x>, 7-y3g'fk5^Jj-7x>, '^^'Z 

[1. 2-b:4, 5-b' ] v5^:i-7x>. 5"7^y-;i'i3it/:t + itV-;i'Tag.O. 

a 

[ 0 0 5 3 ] 

* IB » * ic ^ f 5S: c *5 T . R . R ' *5 ± o: R ' ' ' 1 O . 7 ;P + Jl' * it 7 

^^'y}\^, it if =f- )y/ , xh + ->, 7^Djp+v'.::fh:^^->, v^=y . ^ 20 

X ;i' :t + -> . h + -> * tt ^ i7 h =^ •> , S ^ / ^ Ji/ . / r: ;i/ , 5" v ;p . > x -> 
;p . K T -> ;p . h u T V , X h 7 X -> , '< > ^ T •> , y y 4^ -> . x n ^ -> , > x 

[ 0 0 5 4 ] 

^^7 . ffl-SCClT. loroCHz SAi-O-lCckOgji^tlTtiSfcOtt. 

j!fSL<(i. 0iJx.ti. it«1^2-^ + -9-yatr;P ( = /h + ->;<5^;U) . 2 - ( = xh^ 
feU<«3-;i- + it7'^;i' (=2-/h + ->x^;i') . 2-. 3-t)L<«4 
-:t=¥lJ-'<>5^;p, 2-^. 3-, 4-feb<ti5-^ + iJ-'\+->;W, 2-, 3-. 4-, 
5-=bL<tt6-:t + -t}-'\y?;i'. 2-. 3-, 4-, 5-, 6-fcL<^i7-:^• + •t^* 
i^^^P, 2-, 3-. 4-. 5-. 6-. 7-t)U<«8-:t + -9-/'x;|/$fc«2-. 3 30 
-, 4-. 5-, 6-, 7-, 8-fct<tt9-:t + ii-xx>'UTfe-5. 
[ 0 0 5 5 ] 

7 ;p :t n 7 ;p + s fc 7 {fc s n 7 ;i' + ;u * n 7 ;p n =^ -> tt . » * b < « « 

(O) C, Fj , * , dClT, i«. 1~20, «F(Cl~15(DS^Tfet). 

SJ6TJ(fSL.<tt. (0)CF,. (O)CjFs. (0)C,F,. (0)C4F., 

(OCsF,,, (OC.F.a, (0)C,F,5Sfc«(0)C.F,,.St> 
ilfSL<tt(0)C.F,,Tfe*. 

Any>«. »^L<e. F. Br^fcttClT$.2.o 

[ 0 0 5 6 ] 40 

[ <k 1 6 ) 

A 

CH2=CW'-C00-. W^HC — CH- . W^-^ Wkr^-, CH2=CW2. 
(0)ki-. CHrCH=CH-0-, (CH2=CH)2CH-0CX)-, (CH2=CH)2CH-0-, 
(CH2=CH-CH2)2CH-OCO-. {CH2=CH-CH2)2N-, HO-CW^\ HS- 
CW^-. HW^N-. HO-CWW-NH-. CH2=CW^.CO-NH-. CH2=CH- 
(C00)k,-Phe-(0)K2-. Phe-CH=CH-. HOOC-, OCN-;tiJ:vW*W^A^i-, 
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10 



20 



*^^«*?^n. W \t. H. Cl. CN. 7xZi;l.£fcttl~5il<0CIi^-S:#-rS7JU 
^ . W fcil/;w' (J. Sl/MCjfiiibT, Cl, l~5(@®Cli?5:*fS5i- + 1t7;P + 

[ 0 0 5 7 ] 

!|# tr » S L » P . 
[ {fc 1 7 ] 

CH2=CH-C00-. CH2=C(CH3)- C00-, 

CH2=CH-. CH2=CH-0-, (CH2=CH)2CH-OCO-. {CH2=CH)2CH- 0-, 

T * S . _ . . 

[ 0 0 5 8 1 

tifir^^. x^-^-msv\t. »*L<«, p-sp-*ip-sp' - x- -e*«.J: 

S p • I^Sj^T'fei.*^. F. C 1 . Br, I ^ fc C N Hi 0 * S 1^ * « ^ « «i * 

tiTi^-sctA^T-^s, 2oe*i?©cM^s#-r€.7;i'+u>-efeo, sfc, i^sfc 

-S-, -NH-, - NR° - . - SiR° R° ° - CO-. - COO-, - OCO 

- -0C0-0-. - S- CO-. - CO-S-. - cn=CH-^tc\t-c = c-\z 

[ 0 0 5 9 ] 

Xit. - 0- . - S- . - co-. - COO-. - OCO-, - 0- COO-, - co- 
NR° - . - NR° - CO-. - OCH, - , - CH, 0-. - SCH2 - . - CH» S 

- CF2 0-, - OCF2 - . - CF, S-. - SCF, - . - CF2 CH2 - . - 

CH, CF, - CF3 CF, - . - CH = N- . -N = CH-, - N = N- . - CH 

^CR" - . - CX - = CX' - . - CSC-. - CH=CH-COO-. - OCO-C 
H=CH-$fc«»iS^T-*0. 

[ 0 0 6 0 ] 

Xtt. ffSK«. - 0- , - S- , - OCH2 - . - CH2 0-. - SCH2 - . 

CH, S-. - CF. 0-. -OCF, - CF, - SCF, - CH, CH 

, - . - CF, CH, - . - CH, CF, - . - CF, CF, - , - CH = N-. -N = 

CH- -N = N- . - CH = CR'' - CX' = CX' - . - C = C- ^fc«*^^ 

#C-0-. - S-. - C^C-. - CX' = CX^ - *fctt*^^T*0. U 
«)Tfftt<«. ^^S?^^JgB£-rs^i:*^T'^^». 0iJ^«-C = C-Sfca-CX' - 

CX' - ^tc\t^m^r$>^. 

[ 0 0 6 1 ] 

R^ffltiSSp' \t. m^\i^ - (CH, ) p - , - (CH, CH, O) , - CH, c so 
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H2 - , - CH, CH2 - S- CH, CH2 - *fc^^-C. H2 CH2 - NH-CH2 CH 
[ 0 0 6 2 ] 

ffiui/^ssp' tt, fisjAtf. x^u>, yDtru>, y5^u>. ^>^i/>. 'N^^^v 
x5"i/>~N-p^-5";i/-fa/xf-i/>. i-/?;i/7Ji/+u>. xxxu>. yo^ 

[ 0 0 6 3 ] 10 
[ 0 0 6 4 ] 

m\z -^^t ^ c tf)^r t ^ o \^^<^f)^(D»^L\^^:^m^s sir \zmmt ^ . 

[ 0 0 6 5 ] 

[ 0 0 6 6 ] 

X ^ - A 1 : 

[ ft 1 8 ] 30 




40 



I T- ^ ^ o 
[ 0 0 6 7 ] 

^fifebfc'^H. (5) ^ . 7. =^ - A 2 \Z^.t ^ O \Z . g{k65S^m:OitSS^ 

^ -ti- -5 C T ^ ^ ; ^ fz \t . ^ib\zmmi^itLr. v /\ □ ( 6 ) S L\ ^ l.^ T (.^ < 

ft Iffl (0 1 O , en A t ^ h ft [Yamamoto, T. ; Morita. A;* Miyazaki. Y. : Ma 

ruyama, T. : Wakayama, H. ; Zbou, Z. : Nakamura, Y.;. Kanbara. T. ; Sasaki, S. : Rubo 

ta K. macromolecales. 1 992, 25. 1 2 1 4] ^ fc tt "7 ty n - (McCu 1 1 ough) ft [Loewe, R 50 



( 24 ) JP 2004-186695 A 2004. T. 2 

Khersonsky. S.M.: McCullough. R. D. 1 999] IC i 0 « ^ tir S t ^ 5 . 



9 ] 




10 



R R 
7 



[ 0 0 6 8 ] 

( 9 S fc « 7 ) 2: # S . 

■ess. 

X ^- A 3 : 



[ ft 2 0 ] 

R R 3 R 9 
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/1>h*J:0:H-lf >i^;&S«. ^J^«, EP 0 528 662. US 5. 1 98. 1 5 3 ^ WO 96/2165 
9*^ . ^ ^ 6 tlT U . 
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[ 0 0 7 2 ) 

« ^ *i S i: L. T ffl e. tl 5 1^ tC « , » ii /j: K - > b . m ^ , )\uf y ( 01J ^ « 
. l3.Clj,Brs, ICl. ICI3. IBrfc<tt/^IF),;i"fXS?(«?iJx.ff, 
PFs.AsFsv SbF5« BF3. BClj. SbCls. BBrj*5j;tXSO,) 
. :fah>S. ♦«Sf*/S:tt75/K HF, HCl, HNO, « H, SO. . 

HCIO4 . FSO, H^feitXC 1 SO3 H) , a»&JS<t;^*fel (fiSJ^tf, FeC Ij , 
FeOCl. Fe (CIO.) 3, Fe (4-CH3C6H. SO3) 3. TiCl., 
ZrCl., HfCl4. NbFs. NbCls, TaCls^ M0F5. MoCls, 
WFs . WCl. , UF, ^it^LnCl, (dUT. Lntt, 7>^'/'fHT*2.) ) 10 
, KmX\t. CI", Br". I-. I,-. HSO.". SO. NO3 

CIO.'. BF.-. PFe", AsFs'. SbFe'. FeCl.", Fe ( 
CN) 6 ' " fcJ;0:a'!r©7.;i'7^>i!©^'f;i->. «»JA«7'J-;i'-S03 ' ) T'$)S. 
[ 0 0 7 3 ] 

i* . Na" . K* , Rb* ^DckU^Cs* ) , 7 )\^ fi ^) '^9, (0*1;^ t^. L i. Na. K. 
Rb:fe<fcl/Cs) , 7;U*'J±iS^lS Ca> SriJiOtBa) . O3 . XeO 

F.. (NO2*) (SbFe"). (NO,*) (SbCls-). (NO2*) (B 
F.').AgC104. H2 IrCl.. La (NO,), - SHjO. FSO2OO 
SO2 F. Eu. 7-fe5';PnU>. R. N* . (R«. 7JI/ + Jl'ST*S) . R. F* ( 20 

Rtt. 7)i/4^;PST$.-5) . Rs As* (Rtt. 7;i' + ;i'a-e**) feirXR, s* (r 
tt.7;i' + ;i'»T$>s)-cabs. 

[ 0 0 7 4 ] 
[ 0 0 7 5 ] 

©»SUt»8EJBJ5:-C«Sn-5^:/v-*5±c;:tU:i-7-T*0. dll-C. ntt, 1~15 
©SST*f3. R' :feJ;t^/^fc»R* tt. P-Sp-Sr^r. 
[ 0 0 7 6 ] 

ii5«(c:Kfi=tJtt^,nfc?gsi^ffi$. sp^:/M.T©-i'>it'f5'aa^sfca?i§«m;o@ 

[ 0 0 7 7 ] 

P-Sp-S^T. SSS#'J-7-i&Jfe-r. «»JAtf»«EfTO«^CJ:i38JjgL, 

fc3S'jT-$fflt,iTxA'fx*ajs-r-5«^ictt. sfsL<«. ^i^it; 

[ 0 0 7 8 ] 50 
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[ 0 0 7 9 ] 

[0080] ^° 
[ 0 0 8 1 ] _ 

a \^ y \zmm V . c . ^'ik7tn=f-^\t. «i^^«)©:*i«i](cit32f5. cine 

±0 86 «t « 'Jw; 0 . S£ ^ T c , ^ w -e « ?t ^ ^ Si s -a- S ® s X * 

$tlS. HCD^fea, *V^Ta e nT^3 0 . -«Wt'< ^J^«> D.J. Broer, el a 

1.. Angew. Makromol. Chem. 1 83, (1 990). 45-66(C 13 « $ n T -5 , 
[ 0 0 8 2 ] 

^UB C i 0 H t)5^T-# -5. 3i?^J^a®«S». 0iJ^lf. 1. SagetiO. "Thermo 30 

tropic Liquid Crystals", G. W. Gray®, John Wiley & Sons. 1987. 75-77H4>C, ^fe 
itJJT. Uclilda*5 J: t;5H. SekitCiO, "liquid Crystals - Applications and Uses^Vol. 
3", B. Bahadur®. World Scientific Publishing, Singapore 1 992, 1-63H * $ tl 
TV^S. SJiJ^^ilSffeiOf^fe^SlS^^ J- Cognard, Mol. Cryst. Liq. Cryst. 78, Supp 
lement 1 (1 981), 1 -7 7H Ic i 0 * ^ tl T ^ , 
[ 0 0 8 3 ] 

TU VISWHJ: 0*ifi^tl5. ^b*ifg©fcfe®JSt UT, «aj ;i « ¥ - © U V 9 > >^ S fc « 40 
[ 0 0 8 4 ] 
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(DtztOitmt^n tVX . m^M. mmm\ZX^-Q n ^ 7(Irgacure) 6 5 1. 

^ ^ a.7 I 8 4. yD:^^a7(Darocure)l 1 7 Z^tzSt^u^D-TA 2 0 5 (T'^T 
Ciba Geigy AGA^ ^. ) ^m^^^Z.t 1)^12%. -;&|»-1':*->tt^m^©«^lCtt. m«TA 
^T't-SUV I 6 9 7 4 (Union Carbide) ^m^'^^Z.tlfi-^'^^, 
[ 0 0 8 5 ] 

m^-^mtiMP,\t. ^ <b\z, \ m ^ tz\t 2 mu. ±. <D ^ <D ^ mti ^ 5^ ^ m7.\imm^ it® 

. ^mn. »*9J (hydropliobing agent), « « ^PJ . gS » & # »J . ?N fS 9J . fift^SJ. 
[ 0 0 8 6 ] 

\ -O ^ tz\t 2 -O ^1 ±. (D ^ ? - S p-S^tJ^/-7-. :tU::f-7-i5J:D^'J^U-7-«Sfc 
»^nT*0. m^L tfWO 9 3/2 2 39 7 ; EP 0. 261. 712 : DE 1 95, 04. 224 ; WO 9 5/2 2 586*5 <t tXW 

0 97/oo6oo(c w ^ nr V» 5 . 

[ 0 0 8 7 ] 

*fgBgoffiroii.^ctt, m^^fzitm-^mi^KfS'iz^o , miz'&mLtzm^sjmtj.m^u 
m)^<^%i^nrzmikmmt^u-7- (sclcp) tcwr*. #c»sh,»(d«. 

Haai©^:y-7-&^ij«^pi^^cg^t;*^6»^)n^) s c l c pt-*s. 

[ 0 0 8 8 ] 

i*3j;o:;i(D»suvitjtSiCT«sn?. iat)b<«2ae;±©^:/T-. ^rz\tm\z^ 
m b fz m ^ m tt m ^ *^ ^ . i mtv < \t 2 m&.±<D'Aia(D v ^ >^^rzit0 

[ 0 0 8 9 ] 

^mma^^^*^ ^ m m 7. ^ - ^ - & iz ^ K) -ss m\t t^m*^ i ^ m ^ ti tz ^ y ^ > h s t 
UTfig^nxi^^). fiijm«a#u-7-$fc«ii7i^ijT- (SCLCP) ti. isstci*;? 30 

4A) 7t-n:S;&.a*aAi4i;»S, « C « « U * S 5!f S / V y > 6 5 . d © « * 
A^eiDIf'SiltA^T'^Sfc*. #;£®ffl^Jr#fiJTab5, SCLCPS^Sg + Tffll^S 

s^ictt. ;ine.«. m9f3.^m±\zm^iti^^^iizf, :k t f^-^ mm ^ t> ft -r ^ t 

[ 0 0 9 0 ] 

scLCpa. *%?g©a^pitg;(ijk^i^sfc«g^i^*^?.. mmv rzis m\z ^ o . t. 40 

iT0«^i:tTlligT^.Ct*iT^-5. tfc. SCLCP4. ffilTttSlSttSSiWrs 

o 

[ 0 0 9 1 ] 
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IC a ^ n T -5 . K S'J W , 3f S O ^ U V - }^ fiE K fS * S 5 C t T # ^> R (5 tt S 
[ 0 0 9 2 ] 

f^SWnc / V y >ttn t / ^- tt« 0iJ^tf. wo 93/22397. EP 0 26 1 7 1 2. DE 195 04 2 
24. WO 95/22586, WO 97/00600*5 ^^^08 2 351 T 34\Z m ^ ^ tl X ^ h O T $> i> . * « 

fj:*?^yy>ttntyv-«. «»jAif, 1-2 o<i®ciii^Sr*-r«.7;p + ji'»?rWt^ 

7 ^ / L < 7 i7 U 1/ - h t ;t 7 ;p + ^ / t> t < « V ;< ^ 'J 1^ - h . «9J 

^^^^g^;^7^''J^-^$fe«^5^J^^^^'>'^'-^^« hUp^5^jp^n/'?>hu/^'^'J 

W-hS?i:e'<>3'lU7.'Jb-;l'Xh^7i7UU-hT*S. 
[ 0 0 9 3 ] 

>vx^ (FET) {r*W-5fH^»l!)«i|sftl-TWfflTfe5. a&5Vitt*fc. une.*, 
Xl^i7hn;i.5^-fe>bx-<xyU'fffli^C*5lt5^«JfS)t3^'f^-H (OLED) H*3 

[ 0 0 9 4 ] 
[ 0 0 9 5 ] 

(FET) \zii{-f ^nmf^mmn t Lx . ^i^m^rz\t-ty^-^m tLx . m^^xs: 

Wt, 0S^«US 5.892. 244, WO 00/7961 7, US 5. 998. 804M W ^ *5 i Z^t^ * S ^(^ ® $ 

tc 43 iri T 5 1 ffl $ n T s , *3 <t ii^ T I' 9J * -r s # * 5: *^ ^ » 5. ti T 5 . ^"J , ^ 

C n 6 ® F E T ©» ^ Lt^ ffl ^« . «flJA«*ailK. T F Tx>< J^^^W'f *5 it/t-t + i U 
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